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     “QUT’s key ambition in research and innovation is to undertake high-impact research in selected areas to secure significant public, commercial and practical benefits for the community and for our partners.” (QUT Blueprint 4, May 2014)      DESIGN CHARRETTE 
“A gathering of people for an intense period of brainstorming and 
design. Faced with a problem or challenge the participants pool 
their talent to produce plans to achieve a goal.” (Roggema, 2014)  
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E X E C U T I V E  S U M M A R Y  
The QUT Centre for Subtropical Design conducted a design-led interdisciplinary collaborative workshop (charrette) to develop some initial ideas for how innovation in research and practice can be applied to the complex problem of resilient future-focussed urban renewal in Rockhampton’s flood-prone suburbs and core grid. Three creative teams explored a range of scenarios for Rockhampton’s resilience in built form over the longer term.  A large number of sketches, drawings and text were produced over two days.  This report identifies themes, principles and strategies which emerged from the charrette.  Each group proposed multiple guiding principles that fell into three strategic approaches: defend (through construction of a levee); adapt (by designing with flood in mind); retreat (a long term view to relocate populations in flood-prone areas).  All three groups identified the importance of design that accommodates art, heritage, recreation, sustainability and tourism, and proposed these as principles to guide future strategies that mediate between Rockhampton’s broader ecological landscape and urban living to accommodate more affordable housing options, demonstrate sustainability and be climate responsive to predicted increased extreme weather events including flooding. The charrette outcomes pave the way to investigate wider issues and solutions to Rockhampton’s resilient future, beyond a levee as an isolated structure.    
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I N T R O D U C T I O N  
Rockhampton is a major urban centre in Queensland and the Rockhampton Regional Council seeks to advance the city’s image as a desirable place to live, work and play into a resilient future by capitalising on its unique regional natural assets and economic opportunities. At the same time, Rockhampton Regional Council is positioning the city as an innovative and forward-looking community that is pro-actively seeking to avoid or minimise the potential impact of climate change on the community.  Like several Queensland cities and towns which have experienced devastating river flooding in recent years, Rockhampton proposed a levee as part of its vision for flood-free urban renewal of its river-side CBD core and low-lying suburbs. Given the uncertainty attached to funding for a levee in Rockhampton, and with flood protection levees on the drawing board in several Queensland communities, it is timely to investigate how adaptive solutions to dynamic issues in the natural and built environment may be created using interdisciplinary design thinking. The QUT Centre for Subtropical Design conducted design-led research using a transdisciplinary collaborative workshop technique known as the ‘charrette’ to develop some initial ideas for how innovation in research and practice can be applied to the complex problem of resilient future-focussed urban renewal in Rockhampton’s flood prone suburbs and core grid. The workshop sought to propose strategies, based on the information available, that the local community and government agencies could choose to pursue in the short term without compromising long term resilience. This could include strategies to encourage adoption of more sustainable, aesthetically attuned, climate conscious approaches to comfortable contemporary sub- tropical development and ultimately provide a model framework transferable to other communities throughout Queensland.  It is intended that the charrette process and outcomes will provide the basis for developing joint research and competitive grant applications to further focus on models of trans-disciplinary design and participatory planning for resilient communities. 
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 B A C K G R O U N D  
Queensland is impacted by specific issues and opportunities which require focussed Research and Development efforts, and the Queensland Government has released the Advance Queensland science and research priorities identified by the Office of the Qld Chief Scientist.  One of these priorities is: 
Building resilience and managing climate risk, through the 
design and development of construction technologies for 
extreme weather event resistance (floods, cyclones, droughts) 
particularly in tropical environments.  Research investment in this area will have: 
• Real future impact (tangible benefit for Queensland over time) 
• External commitment (collaboration and commitment) 
• Distinctive angle (Queensland focus) 
• Scaling toward critical mass (state-wide, nationally, internationally)   
(http://www.chiefscientist.qld.gov.au/images/documents/chie
fscientist/qld-science-n-research-priorities-2015-2016.pdf) 
ROCKHAMPTON 
 
Our Mission: Continually improve flood resilience through an informed, 
planned, integrated, and risk based approach to flood management.  (Rockhampton Regional Council, 2014)  The Rockhampton Regional Council (RRC) area covers over 18,000 km², is home to more than 110,000 people, and is the eighth-fastest growing local government area in regional Queensland (Kinnear, Mann, & Miles, 2009). Fuelled by the local agriculture, coal and mineral industries it is anticipated that by 2031 the population in the region could grow by up to 50%.   The Fitzroy River impacts significantly on Rockhampton. The river and adjacent floodplains support desirable biodiversity and sensitive ecosystems in the region, but also present a natural disaster threat to Page 7 of 45  
Rockhampton. As a city on the banks of the second largest river catchment in Australia, Rockhampton has experienced major flooding most recently in 1991, 2011, 2013, and again in 2015. This has “had devastating impacts on the local community and resulted in 
significant impacts to the local, state and national economy” (Rockhampton Regional Council, 2013). It has been observed by the RRC that despite Rockhampton’s “flood-hardened” reputation, recent years have strained the community’s resilience to such events (Rockhampton Regional Council, 2013).  
IMPACT 
Significant floods have had a devastating impact on the Rockhampton community with historical floods occurring in Rockhampton on an average of every 6-7 years .  Flood Frequency Analysis (FFA) undertaken by Aurecon indicated that anything over a 10 year Average Recurrence Intervals (ARI) event results in flooding of the low-lying suburb of Depot Hill. The Rockhampton CBD area floods in every 20 year ARI event. Flooding in the Depot Hill, Port Curtis and low-lying Rockhampton City areas usually results in electricity and water supply interruptions that create additional inconvenience, risks and hazards for those communities.  Council’s waste water assets are also compromised during flood events with sewerage reticulation networks surcharged and generating public health risks (Rockhampton Regional Council, 2013). Unlike most urban centres in Queensland, flooding in Rockhampton 
is characterised by extended flood peaks that persist for weeks 
rather than days. The duration of flooding increases both its economic and social impacts (Rockhampton Regional Council, 2013). 
In 2011, when the flood peak reached 9.2m, more than 2,800 residential properties were affected. Families were displaced and isolated, and some were destroyed financially (Rockhampton Regional Council, 2013). 
The 2011 flood wrought devastation on Rockhampton and isolated 
the city by cutting all road, rail and fixed-wing air access. The flood waters closed the Bruce and Capricorn Highways for 13 days, not only affecting residents and businesses in and around Rockhampton but also severing critical supply lines to and from 750,000 people in North Queensland (Rockhampton Regional Council, 2013).  In the past four years alone, RRC in conjunction with the Australian and 
State governments has spent more than $67 million repairing flood damage across the region.  
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THE SOUTH ROCKHAMPTON FLOOD LEVEE PROPOSAL The South Rockhampton Flood Levee (SRFL), previously known as the Port Curtis – Depot Hill – Lower CBD option was recommended in the 1992 Rockhampton Flood Management Study as the next priority following upgrade of the Bruce Highway into Rockhampton.   The SRFL was proposed to be 7.2km long, running from the Rockhampton CBD to the Bruce Highway at Upper Dawson Road (Figure 1). It would primarily be constructed as an earth 
embankment with flood gates and pumps to accommodate internal drainage. It would be constructed to provide a 200 year flood immunity and protect an area of 724 hectares (Rockhampton Regional Council, 2013). The SRFL was mooted to:  
• Protect 1,500 properties including 1,000 dwellings, 350 commercial and 150 rural properties  
• Protect private property, public infrastructure and community facilities  
• Reduce direct flood damage by $1 million per annum and 
deliver a benefit cost ratio of 1.33 based on this saving alone  
• Lead to substantial insurance cost savings for residents and businesses  
• Mitigate the impact of flooding on business operations, revenue and 3,000 jobs  
• Reduce public health and safety risks associated with 
flooding  
• Ease the financial and emotional burden of flooding on a socio- economically disadvantaged community  
• Offset $40 million in works remaining to flood proof the Bruce Highway through Rockhampton  
• Mitigate the substantial impacts to the Central and North 
Queensland economy of flooding of the Bruce Highway 
(estimated to be $80.7 million from the 2011 flood) 
• Provide a pedestrian and cycle link between the Rockhampton CBD and Botanic Gardens  
• Provide urban renewal opportunities close to the CBD. 
 The proposed levee presented potential urban renewal opportunities that could be actively used as a pedestrian and cycle link from the city’s CBD and riverfront area to one of the city’s most loved recreational and tourist destinations, the Botanic Gardens. 
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 Figure 1 - The Levee Proposed by the Rockhampton Regional Council (Rockhampton Regional Council, 2013). O B J E C T I V E S  
A Design Charrette aligns with the objectives of the first stage of the proposed Rockhampton Flood Management Strategy flood strategy, which is to undertake flood investigations aimed to “develop a sound understanding of flood behaviour through data collection, flood modelling, studies and investigations” (Rockhampton Regional Council, 2014). See Figures 2 and 3. The objectives of this charrette are to identify key issues that are required to be addressed to mitigate the impacts from flood; to prioritise issues based on information available; and to explore a coherent range of rational adaptation scenarios for Rockhampton’s resilience over the longer term.    
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 Figure 2 - Three staged ‘Flood Management Strategy’ developed by Rockhampton Regional Council with area indicating shared purpose of the Design Charrette (Rockhampton Regional Council, 2014). 
 Figure 3 -  Proposed outcomes of Rockhampton’s Flood Management Strategy, with area indicating overlapping objectives of the Design Charrette (Rockhampton Regional Council, 2014). A P P R O A C H  A N D  M E T H O D O L O G Y  
DESIGN CHARRETTE The Centre for Subtropical Design at QUT is interested in climate-based place-identity as the basis for decision-making that helps communities use natural resources sustainably for liveability.  CSD researchers are experienced in conducting collaborative trans-disciplinary design charrettes that are aimed at uncovering solutions that may otherwise remain obscured by conventional ‘silo’ thinking (Kennedy, 2009; Kennedy & Thompson, 2011; Lennertz & Lutzenhiser, 2014). This qualitative research method produces various kinds of rich data including images (sketches) and notes which are expressions of themes which can be identified, described and interpreted in order to develop design and planning principles. An intensive two-day design workshop integrating the expertise of a range of university-based and professional disciplines, and key local government and state government representatives was utilised to Page 11 of 45  
conceptualise an urban resilience framework for envisaging strategies that take into account complex environmental, social and economic issues facing communities like Rockhampton.  
THE STUDY AREA The design charrette focussed on a linear area on the south side of the Fitzroy River from the rail bridge (Alexandra Bridge) to Lucius Street in Depot Hill, and from the river’s edge back to Bolsover Street. This case study area runs from North to South through a developing high-rise precinct, the heritage zone, the city core, post-industrial areas, and low-cost flood prone residential area. See Figure 4.  
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 Figure 4 - Design Charrette study area.  
High rise residential 
Heritage buildings 
City Core 
Post-industrial  
Low cost residential  
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WORKSHOP DESIGN The two day design charrette at QUT School of Design involved experts from government and industry, QUT, and CQU. Though the substantive area of expertise pertains to various aspects of the built environment, the charrette methodology focusses on collaboration of diverse disciplines to achieve new solutions. Participants’ expertise included:  
• Architecture  
• Civil Engineering  
• Ecology  
• Environmental Economics  
• Health  
• Landscape Architecture  
• Public Policy  
• Social Science  
• Urban Design  
• Urban and Regional Planning   
KEY PARTICIPANTS Key invited participants were Rockhampton Regional Council Mayor, Mrs Margaret Strelow, and RRC’s Planning Manager, Mr Russell Claus (Figs 8 and 10). These key RRC leaders provided expert advice and briefings to the workshop and participated in intensive design review cycles.  
Charrette Leader  Assoc Prof Rosemary Kennedy Architect and Director Centre for Subtropical Design  Creative Industries Faculty, QUT   
Creative Leaders Caroline Stalker Architect, Director Architectus and Adjunct Professor  Creative Industries Faculty, QUT   Prof Jim Gall Architect (Gall Architects) and Professor Creative Industries Faculty, QUT   Cathryn Chatburn Landscape Architect (formerly AECOM) 
 
Charrette Facilitator Peter Wolff  Professional Development Director, Evolve Collaborative  
Research Leader Mellini Sloan Environmental Engineer  Science and Engineering Faculty QUT  
Figure 5- Design Session #1 
Figure 7 - Design Session #2 
Figure 8 - Final Review (Margaret Strelow) 
Figure 6 - Review Session #1 
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Research Adviser Dr Gillian Lawson Senior Lecturer in Landscape Architecture,  Creative Industries Faculty, QUT 
PROCESS Participants worked in three trans-disciplinary teams working under the direction of three creative leaders respectively, over two days.  
Day One: Thursday 30th October 8.30 – 4.30pm Objectives: 
• Building transdisciplinary participants’ knowledge of the constraints and opportunities 
• Identifying key issues 
• Developing initial conceptual proposals 
Day Two: Friday 31st October 8.30 – 4.30pm Objectives: 
• Developing alternative design concepts 
• Testing and reviewing 
• Refining strategies for innovation in research and practice The workshop included a series of intensive design sessions followed by feedback review sessions with specific goals set (Fig 9). Review sessions involved each of the three groups presenting their ideas in order to obtain feedback from other participants. The sessions were conducted as follows: 
Design Session # 1 - Develop Guiding Principles 
Review Session # 1 - Share, verify, modify, adopt … the guiding principles 
 
Design Session #2 - Develop Initial Concepts 
Review Session #2 - Conceptual testing – are concepts relevant, achievable, measurable? 
 
Design Session #3 - Develop Design Concepts 
Review Session #3 – Complexity testing - degree of difficulty - issues that could potentially make or break a project 
 
Design Session #4 - Synthesise Design Concepts  
Final Review Session #4 - Is this model transferable to support transformative community change? 
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 Figure 5 - Workshop Process  
RESOURCES The following resources were provided to participants (see Appendix B – Participant Resources): 
• ‘Study Area’ Map 
• Zones and Precincts Map  
• Road Network Map 
• 2011 Flood Extent Map 
• Flood Hazard Classification Maps 
• Aerial image of 2011 flood.   
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SETTING THE SCENE – PRESENTATIONS Of particular significance to the outcomes of the design charrette were the scene-setting presentations. These served to contextualise the design challenge and inform participants of current issues and trends both in Rockhampton and globally.  
Welcome and Introduction Mrs Margaret Strelow   Mayor, Rockhampton Regional Council 
 
Influential Existing Conditions – Demographic and Economic 
Profile Mr Russell  Planning Manager, Rockhampton Regional Council 
 
Community of Practice in Integrated Flood Risk Management Dr Piet Filet Reef Catchments Manager, World Wide Fund for Nature 
 
What does extreme (risk) actually mean? Mrs Mellini Sloan  Environmental Engineer, QUT  
 
Regional Precedents – Successes and Failures Adj Prof Caroline Stalker Architect, Director, Architectus 
 
Overview of international trends in urban design approaches  
to flood mitigation and adaptation Dr James Davidson Architect (previously Director, Emergency Architects Australia) 
 
What happens after a catastrophe? Ms Kate Isles  MWH Global   
Figure 11 - Mellini Sloan, QUT 
Figure 12 - Dr James Davidson JDArchitects 
Figure 10 - Russell Claus, RRC 
Figure 13 – A/Prof Rosemary Kennedy QUT 
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O U T C O M E S  
The design charrette produced a body of drawings, sketches and text from the three participant groups. These were collected and analysed thematically to identify key concepts that were evoked by the participants. Various coding techniques were used to identify themes (Ryan & Bernard, 2003) including: categorising according to evidence of repetition, analogy/metaphor, similarity/difference, theory-related references, and connectors (conditional relations between X and Y;  for example, if a levee, then Y could happen; if no levee, then Z is recommended).   Key themes emerging from each design session were identified. These were used to illustrate key principles that informed recommended strategies. 
DESIGN AND REVIEW SESSION #1 – DEVELOPING GUIDING 
PRINCIPLES 
Flood Strategies Of notable significance in the first design and review sessions was the emergence of themes that were characterised as connectors. Connectors are conditional relations, for instance, if X, then Y could happen; if no X, then Z is recommended. Themes relating to Flood Strategies were most likely to be connectors due to the uncertainty surrounding the likelihood of the SRFL.  The early identification of various flood strategies fundamentally impacted on the outcomes of the design charrette, as all groups proposed guiding principles that were contingent on the construction of a levee. As a result, each group proposed multiple guiding principles that fell into one of three strategic categories:  
Defend   Through construction of a levee. 
Adapt  By designing with flooding in mind. 
Retreat  A long term view to relocate populations in flood-prone areas. 
General Design Principles 
Repetition of themes in the first session was also evident in the emergence of a series of general principles relating to good design practice.  
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For example, in the development of guiding principles for Rockhampton, all three groups identified the importance of design that accommodates: 
Art 
Heritage 
Recreation 
Sustainability 
Tourism. 
Art Repetition of ‘Art’ as a key theme was seen across all three groups. Art was conceived in concrete terms such as identifying the potential of ‘public art’, ‘usable art’ and notably the construction of a levee as art. Further to this, the influence of art was discussed in more abstract terms where the secondary effect of artistic activity would be beneficial to Rockhampton, such as the accommodation of artist-in-residence programmes and as a community activator through music and artwork. Art emerged as a theme that would allow the community to “celebrate” Rockhampton, and as such, trigger urban activation. In that sense, art was identified as a way to bring about renewal.  
 
Heritage Heritage was another repeated theme across all groups, emerging as a general design principle.  “Celebration” of Rockhampton’s heritage was a recurrent idea.  Engagement with Rockhampton’s heritage in the design charrette was similar across all three groups in that they all identified tangible (built) examples of value such as the heritage precinct in the CBD and the Rail Roundhouse as assets. The potential of heritage buildings to become new dining and residential buildings was highlighted by one group as a way to ensure the heritage precinct of Rockhampton is 
Figure 14 - "Art Levee" (Stalker group). 
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“integrated”; a strategy identified to be of primary importance as part of any initial development proposals. One difference was evident where less tangible qualities of heritage were observed by one group, where Rockhampton’s heritage was observed to be synonymous with culture, art and stories. This led to rich ideas around place-making and identity in that group during subsequent stages of the charrette. 
  
Recreation The recreation theme was seen to be a strong connector with the river’s edge across all groups; it was posited that if the river’s edge is developed, recreational use would increase; and if people’s use of the river edge for recreation increases, then further development would occur. This was confirmed by one group; explicitly stating recreational activity as an “activator”. 
  
Figure 15 – “Heritage Residential”. Figure 16 - Identifying heritage assets 
Figure 17 - River edge as a park Figure 16  Levee as a recreation loop 
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Recreational opportunities for Rockhampton that were identified in the design charrette were: 
 Fishing -
 Cycling -
 Exercise stations -
 Events  -
o River Festival 
o Markets (including night markets) 
 Showground -
 Riverfront amphitheatre -
 Cafes + restaurants -
 Sports (including stadium) -
 Parks & Play (including children’s water playground) -
 Community Garden -
 Marina/Harbour -
 Rowing/Kayaking -
 Floating swimming pool -
Sustainability The theme of sustainability was another example of repetition across the groups. Ideas of sustainability were both explicitly discussed within the groups or implicit in drawings that noted “green”, “eco” and “natural” design features. Sustainability goals revolved primarily around supporting an urban natural ecosystem and strategies to deal with flooding, and achievement of low-energy urban form and buildings. Flood strategies involved the introduction of levees, both temporary and permanent, and floodable “water” streets and ground levels of buildings. Climatic control strategies through natural ventilation, shading, facilitating a subtropical outdoor lifestyle were proposed.  There was also some engagement with ideas of economic sustainability in one group through discussion of local economic opportunities. 
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Tourism Tourism was both a repeated theme and also a connector. Tourism promotes local economies, urban activity and development, and was a theme that was identified as requiring more promotion for Rockhampton. As with general recreational activity, a connector between development of the case study area and tourism was 
Figure 21 - Green Buildings (Stalker group) Figure 20 - Floodable ground level (Gall group)l 
Figure 19  Water-streets ( Gall group) 
Page 22 of 45  
established; a more useable, attractive foreshore will attract tourists, and tourism will promote further growth of the area. In that sense, tourism was connected to ideas of activation. More visitor accommodation in the city, a tourist drive, and a tourist information centre were some ideas that were suggested in order to promote tourist visitation. 
    
Figure 22 - Identifying tourist competition in the region (Chatburn group) Figure 23 - Floating tourism information kiosk (Stalker Group) 
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DESIGN AND REVIEW SESSION # 2 - DEVELOP INITIAL CONCEPTS  Design Session #2 saw the emergence of the key principles that would be developed in subsequent stages.  Themes related to the conceptual framing of the design problem were frequently theory-related. Important themes that were evident in all three groups were:    
Design Futuring  Envisioning desirable prospect and designing 
the ways to achieve this 
 
Place identity and 
place-making  
Central role of the Fitzroy River as the literal 
and metaphorical heart of the community 
 
Activation  Of the water’s edge 
Design Futuring Design futuring (Fry, 2009), or “back-casting” by “designing in time” is a process of envisioning a desirable or “preferred future” (Ellyard, 2011) and working “backwards” to identify priorities and changes that need to happen to connect the present to this future. Repetition of design-futuring in the design process was seen in all three groups with the following outcomes respectively:  
- A staged design proposal outlining plans at 2 years; 3-10 years; and final project realisation 
- 0-5 year plan, as an interim to a final proposal 
- Projections  of 30 and 300 year visions (true futuring). 
Place and Identity Teams drew on analogy and metaphor to conceptualise the central role of the river in the Rockhampton’s identity.  
- “River is the heart, lungs, amenity and identity; the heart is beating and active” 
-  “River is a place-maker” 
-  “Pathways of experience” 
- “Take the community on a journey to rediscover pride in place”. While the river and/or river edge was conceptualised as: 
- “Green river verandah” 
- “The city’s living room” 
- A “Water Street” 
-  “Cultural city heart” (Fig 24),  the levee was:  
- “A green living room” 
- “Rocky river link” 
- “Rockhampton river necklace” (Fig 25) Page 24 of 45  
 ‘Activation’ of the River 
-  “Engagement with the river” 
- “Inhabit the river” 
- “Vibrant, bustling, dynamic” 
-  “Reactivate the river edge” 
- “River is an activator” 
- “Celebrate river” 
- “Turning to the river” 
- “Urban focus of the river”.  
       
 Figure 25 - Rockhampton River Necklace Figure 1 - The "heart" Figure 24. The “heart”. (Chatburn group) Figure 25. Rockhampton river necklace (Chatburn group) 
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Spatial Implications While one group looked across the river to another broad low-lying area in its long term vision, discussion generally centred around the significance of the historic city ‘edge’ of the river as a limit between land and river, and the how its conceptualisation is dependent on flooding strategies. The study area was conceived spatially by the groups as “landside”, “river edge” and “river”.  The North-South zoning of Rockhampton’s river identity was evident in all groups’ plans and various zones related respectively to the spectrum of strategies from “Retreat” (a long term view to relocate populations in flood-prone areas), to “Adapt” (by designing with flood in mind)  and “Defend” (through construction of a levee).   Table 1 describes the implications of design themes and principles which emerged in terms of flooding strategies and spatial concepts.  
    
Figure 26 – Linear N-S zoning (Gall group) 
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 Table 1. Spatial strategies and themes matrix.    Spatial Concepts 
LAND 
 
 
RIVER EDGE TRANSITION ZONE CONNECTING RIPARIAN EPHEMERAL INTERMEDIATE 
RIVER 
 
 
Sp
ec
tr
um
 o
f S
tr
at
eg
ie
s 
RETREAT [WITHOUT LEVEE] 
 
 “PILE PEOPLE UP ON THE MOUND” RELOCATE RESIDENTS OF DEPOT HILL 
DECREASE  POPULATION 
ROCKHAMPTON DEFINED BY 
THE LAND 
VARIED EDGE LOCATION - 
SEASONAL 
RIVER AS A THREAT – 
MINIMAL ENGAGEMENT 
 
TURN AWAY FROM RIVER 
 
FEAR THE RIVER 
ADAPT [INTERIM CONDITION] 
 
“WATER STREETS” FLOODABLE GROUND LEVEL “GREEN & SHADY”  
INCREASE POPULATION  “POROUS” RESIDENTIAL BUILDINGS  
COMBINATION OF BOTH 
FIXED AND VARIED EDGE 
LOCATION “FLOODABLE” AMPHIBIOUS RIVER PARK VERANDAH “TURN FLOODS INTO AN ADVANTAGE” WATER PLAY 
RIVER IS NOT A THREAT – 
HIGH ENGAGEMENT 
OCCUPY THE RIVER - “LIVE IN, ON AND ACROSS THE RIVER” 
“CELEBRATE THE RIVER” “RIVER IS THE HEART” FLOTILLAS / FLOATING BUILDINGS FLOATING PIERS AND PLATFORMS R.O.D. - “RIVER ORIENTED DESIGN” 
ROCKHAMPTON DEFINED 
BY THE RIVER 
DEFEND [CONSTRUCT LEVEE] 
 
“LAYERED” 
INCREASE POPULATION  DEPOT HILL’S DEFENSE DEPENDANT ON LEVEE  
FIXED EDGE LOCATION “ROCKY RIVER LINK” “ROCKHAMPTON RIVER NECKLACE” TERRACED, STEPPED, PLATFORMED  EDGE “ACTIVE WATERFRONT” WATER PLAY 
ROCKHAMPTON DEFINED BY 
THE EDGE 
RIVER AS A THREAT – 
MODERATE 
ENGAGEMENT 
“TURN TOWARD THE 
RIVER”  
“USE” THE RIVER  
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DESIGN AND REVIEW SESSION # 3 & 4 - DEVELOP AND 
SYNTHESISE DESIGN CONCEPTS  General overview of recommended strategies:  
 
Figure 27- "The concept of the River City" accepts flooding and adapts with a floodable transition zone between river and high land. 
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 Figure 29 - Rocky's Green River Verandah (Stalker group) 
Figure 28 - Rocky's River Link (Chatburn group)  
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Figure 30 - Light rail boulevarde - looking north. (J Gall) 
Figure 31- New ‘water-street’.  View down Denham Street to West (J. Gall) 
Figure 32- Shady bridge link. View from bridge to heritage precinct (J. Gall). 
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C O N C L U S I O N S  
The Rockhampton’s Resilient Future Charrette investigated wider issues and solutions beyond an isolated structure, by developing strategies that mediated between the broader ecological landscape and urban living.   The key design principles that emerged were dependant on the spectrum of flooding strategies that were identified by the groups. Of particular interest to this research is the relationship between these flooding strategies – retreat, adapt, defend - and how Rockhampton was conceived spatially by the groups – landside, river edge, and river. In the development of the guiding principles for Rockhampton’s resilient future, all three groups identified the importance of locally authentic art, cultural heritage, sustainability, tourism and recreation.  Long term visioning utilising place-making and valuing identity based on the Fitzroy River as the community heart was seen to offer much value for the future prosperity and long term resilience of Rockhampton.  
FUTURE RESEARCH Future research is needed to develop strategies to implement some of the more innovative concepts such as ‘water- streets’ into the urban fabric of the historic city. Also, research into developing and implementing planning and policy settings to accommodate more affordable housing options that demonstrate sustainability, are climate responsive, in particular being responsive to increased extreme weather events including flooding, is recommended.   
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A C K N O W L E D G E M E N T S  
QUT Centre for Emergency and Disaster Management (CEDM)  QUT Institute for Future Environments (IFE) Rockhampton Regional Council (RRC) Presenters and Participants 
Participants 
 
Discipline Organisation 
Assoc Prof Rosemary Kennedy Arch/urban design/collaborative QUT 
Ms Mellini Sloan Urban Planning / environmental Engineering QUT 
Dr Gillian Lawson Landscape ecology QUT 
Prof Mandy Thomas Dean QUT 
Presenters   
Cr Margaret Strelow Mayor Rockhampton Regional Council RRC 
Mr Russell Claus Planning Manager, Regional Services RRC 
Dr Piet Filet Integrated Water Management IWC 
Dr James Davidson Architecture JDA 
Ms Kate Isles Planning  MWH Australia  
Mr Peter Wolff Architecture/participatory planning Evolve Collaborative 
Prof Jim Gall  
(Creative Leader) 
Architecture and Ecology CIF 
Mr Tony Dickson Landscape Architecture Lat 27 
Dr Marci Webster-Mannison Architecture UQ  
Ms Ghazal Amirinejad Urban Planning QUT 
Ms Kimberley Wilson Heritage planning  QUT 
Ms Naomi Hay Design Futures Griffith University 
Ms Cathryn Chatburn 
(Creative Leader) 
Urban Design Urban Enquiry 
Ms Sandra Parker Architecture  AIA CQ Regional Chair 
Mr Darryl O’Brien Building Surveying & Env Planning CQU 
Dr Prasanna Egodawatta Civil and Env Engineering QUT 
Ms Laurelle Muir Social Planning BCC 
Adj Prof Caroline Stalker 
(Creative Leader) 
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A P P E N D I C E S  
APPENDIX A –  DESIGN CHARRETTE PROGRAM 
DAY 1 - Thursday 30th October 8.30am – 4.30pm  Time PROGRAM  8.00am Pre-charrette coffee and networking D109  8.30am  Welcome + Introductions D108  
Professor Mandy Thomas Dean Creative Industries Faculty 
Mrs Margaret Strelow Mayor Rockhampton Regional Council  8.45am Current conditions and trends (briefing notes) 
Mr Russell Claus - Planning Manager Rockhampton Regional Council – Influential Existing Conditions – Demographic and Economic profile 
Dr Piet Filet-Community of Practice in integrated Flood Risk Management  
Mrs Mellini Sloan – The City and the River - What the base data is telling us 
Adj Prof Caroline Stalker -Regional Precedents – successes and failures  9.45  Design Session #1  The guiding principles – illustrated  10.30   Morning Tea  11.00 Review Session #1 Share verify modify adopt the guiding principles 11.30 Ms Kate Isles MWH Global - What happens after a catastrophe? 12.00 Design Session #2  Develop initial concepts 1.00  Lunch  2.00 Review Session #2 conceptual testing –relevant, achievable, and measurable? 2.30 Dr James Davidson - Overview of international trends in urban design approaches to flood mitigation and adaptation  3.00  Afternoon Tea 3.30  Round Table Working  Session What will need to be done to achieve success? 
Who will need to do it? How will it be measured? 4.00 Reflection +  
Next Steps + 4.30pm Close 
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DAY 2 – Friday 31st October 8.30am – 4.30pm Time PROGRAM  8.00 am Coffee on Arrival 8.30 am Review of Design Questions and Experts’ Remarks 9.00am Design Session #3 Alternative Design Concepts 10.30 Morning Tea 10.45  Design Session  #3 continues 11.45 am Review Session #3 Complexity test 12.30 pm Lunch 1.15 pm Design Session #4 Synthesis and final propositions  3.00 pm Afternoon Tea 3.15 pm Final Review Session #4 Is the model transferable to support transformative 
community change? 4.15 pm Charrette ‘Wrap Up’ Process evaluation and next steps. 4.30 pm Close    
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APPENDIX B –  PARTICIPANT RESOURCES All maps were prepared by Ms Mellini Sloan (QUT) for use in Centre for Subtropical Design Charrette 30-31 October 2014 and are intended only for use in that context. 
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2011 FLOOD EXTENT MAP  
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APPENDIX C –  ROCKHAMPTON’S FLOOD HISTORY 
The city has a long history of flooding, with records dating back to 
1859. The 1918 flood peaked at 10.1m at the Rockhampton gauge and is the largest on record – isolating the city for six weeks. The next 
three largest floods peaked at 9.4m, 9.3m and 9.2m in 1954, 1991 and 2011 respectively. (Rockhampton Regional Council, 2013) 
TYPES OF FLOOD (Rockhampton Regional Council, 2014) 1. River Flooding  River Flooding is caused by widespread, prolonged rainfall over the catchment area of the Fitzroy River. As the river reaches capacity, 
excess water overflows its banks onto the floodplain. The community generally receives many days’ notice of significant river flooding and is able to prepare for impacts in urban areas. The direct impact can be felt for many weeks through inundation, isolation and recovery efforts. The Region experienced major Fitzroy River floods in 1918, 1954, 1991, 2008, 2011 and 2013.  2. Creek Flooding  
Creek flooding is caused by significant rainfall events in local creek 
catchments. Creeks can rise quickly, become fast flowing and recede very quickly, with little warning. Due to the limited warning, this type 
of flooding can present a greater risk to life than river flooding. Creek catchments in North Rockhampton, Bajool, Stanwell and Kabra 
received significant creek flooding in January 2013 due to ex Tropical Cyclone Oswald.  3. Stormwater Overland Flow Flooding  
Stormwater and overland flow flooding is caused by significant 
rainfall events when water flows across the ground or rises naturally from underground. During and after heavy rain, water may also 
cause stormwater infrastructure to overflow, resulting in overland 
flow flooding. The impact of overland flooding is usually of short duration with water generally draining, either directly or via a natural watercourse, to the Fitzroy River.  In order to protect the environmental values of waterways within the region, it is recommended that a regional stormwater strategy be developed. This strategy should address the need for an integrated approach to management of stormwater quantity and quality. Consideration would need to be given to the requirements for flood mitigation and stormwater treatment, including water sensitive urban design. (Aurecon Australia Pty Ltd, 2011) 4. Storm Tide Flooding  Page 42 of 45  
Storm tide flooding is caused when a storm surge, generally related to cyclonic activity, creates higher than normal sea levels. Flooding can also occur from king tides which are predictable events occurring twice a year; once in summer and once in winter. In an extreme event associated with cyclonic activity, the impact may be felt in the Fitzroy River as far upstream as Rockhampton. 
FLOOD RISK MANAGEMENT 
According to the RRC, a Defined Flood Event (DFE) is a flood event chosen by Council that forms the basis for flood mapping and controls contained within Council’s Planning Scheme. A DFE usually 
represents at least a one in 100 year flood probability event which may also be referred to as:  
• Q100;  
• ARI 100 event; or  
• 1% AEP event (Annual Exceedance Probability). (Rockhampton Regional Council, 2014)  According to AECOM, the Local Government Association of Queensland (2007) defined the primary issue of climate change impacts as being more frequent overflows from stormwater networks which in turn has the following effects:  
• Planning and development: Low lying areas vulnerable to more frequent flooding  
• Infrastructure: Damage to roads and other infrastructure caused by flooding (AECOM Australia Pty Ltd, 2011).   Broad scope of flood resilience for the Rockhampton area: 
- Solutions until 2031 and beyond for the existing and possible future flooding of the Bruce Highway and North Coast Rail Line (AECOM Australia Pty Ltd, 2011). The recommendations of the report by AECOM are to construct a ‘Western Combined Road and Rail Corridor’ which would provide a 22km deviation of the Bruce Highway. This would provide an alternative route for heavy vehicles and freight transport, and reduce Rockhampton’s isolation during flood events. 
- Aurecon was commissioned to undertake a flood study in 2011.  Currently, public notification and early warnings provided by the BoM results in activation of the Local Disaster Management Group (LDMG) who manage local counter disaster operations such as construction of temporary levees with sandbags. (Rockhampton Regional Council, 2014)  Page 43 of 45  
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